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Inftruftions 

Concerning the vfe of PcBdulum- Watches , fer 
finding the Longitude at Sea. 

W Her eas 'tis generally efleemed that there is no Practife for the 
Find ing of the Longitude atfea comparable to that of thofe 
Watches .which in^ead of a Ballance-wheele are regulated by a 
Pendulum , as now they are brought to great ferfuUon . and 
made to meafure time very equally 5 4nd manj perhaps here as 

CLqqq tpcll 




well M elfctphere being mt tvell n;er[id in the ordering and m^^ 
nagingof that Jnflrumenti We thugkt , it might bemun-ac^ 
ceft able fer vice f to make known [uch Directions^ as maj teach 
the V(e tkreof at Sea. Which $ve fball doe by nom giveing pu 
cur Trar?Jlation of thofe inftructions ^ which fome jeares fince were 
m^de fubltck Ij the Worthy M. Cliriftian Hugtns e?/Zulechem, 
in the Belgick Tongue y as they have been (mce altered or rather 
enlarged by two other Eminent Members of the &, Society. 

J^d they are ihefe 5 

^ m '^Hofe, that intend to make ufe of Pendulum-watches 

at Sea 3 muft have two of them at leaft •, that, if one 

of them fliould by mishap or negledl come to flop, 

or (being by length of time become foul) need to be made 

clean , there may likely always remainc one in motion, 

2. 
The PerfoHj to whom the Care of thefe Watches fliali 
be committed, is to informe himfelf from the Watch-maker 
or fome other, fo as to underftand the inward parts of the 
Watches, the manner of winding them up^ and how to fet 
the Indexes^ or //4^^^ hav.ng the hours, minutes and fecoods^ 
&o. 

3* 

The Watches on Ship-board are to be hung in a clofe 

place, where they may be freeft from moifture or duft^ 
and out of danger of being diforder'd by knocking or 
fouching. 



Before the Watches be brought on Aip-board^ 'tis conve- 
nientj they be adjufted to a middle or mean day (of which 
more in ihe next Sectimi ) the ufe of them being then mod 
eafy^ it being little or no trouble to the Watchmakers ^ 
when they have one that is fetluft ^ to fet others accordingly: 
But yet, if time or conveniency fo to doe fliould happen to 
be wanting 5 they may not with (landing beufed at Sea with 
the like certainty^ provided you know ^^ how much they gee 
too faft or too flow in 24, hours ^ as is dire^ed in the next 
Secftion, 

To 



5. 

T0 reduce Wdtches u the right meafure ■ifdayes^^rti 
kn0w h$w much they gm too fafi 0t too /low mi^. hof^rs. 

Here take notice, that the Sm or the Marth paflfeth the 
li. S/g'/^^r^jOrmakes an entire revolution in the£^%idin3^S 
days:> 5 hours^ 4p min. or there aboer, and that thofe daySjteck- 
on'd from noon to noon, are of different lengths 5 as is known 
to all, that are verf d in Afironomj. Now between the Ion- 
geftand the fhorteft of thofe days, a day maybe taken of 
fuch a length ,as %6% fuchdays, 5. hours c^^;. (thefamenum- 
bcis as before ) make up^ or arc equall to that revolution: And 
this is calFd the Eqml ox Mean day, according to which the 
Watches are to be I'et ^ and therefore the Hour or Minute 
f hew*d by the Watches , tho ugh they be perfe^ly luft and 
equal , muft needs differ almoft continually from thofe that 
are fhew'd by the Sun^ or are reckoned according to its Mo- 
tion. But this Difference is regular, and is otherwife called 
the jE^ftatmy and here you have a r4^/^ , thatihowsit. 
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By the help of this Tai^ie yon will always know, what a 
Clock it is by the Sun precifely, and confequently , whether 
the Watches have been fee to the right meafureofthejlf^4» 
day , or no •, ufmg the Tai>le , as follows. 

When you firft fet your Watch by the Sun, youaretofub- 
dud fiom the time obferved by the Sun , the excquation ad- 
joyned to that day of the Month in the Table , and to fet the 
Watches to the remaining hours , minuts and feconds , that is, 
the Watches arc to be fet fo much flower ^ than the time of 
£112 Sun, as(in the Table) is the i/£quation of that day^ fo 
that the s^quation of the Day, added to the time of the Clock, 
is the true time by the Sun. And when after fome days , you 
defire to know by the Watch the time by the Sun, you are 
to add to the time, fliewM by the Watch, the e^quation of 
that day % and the Aggregate (hall be the time by the Sun , if 
the Watch hath been perfe^ly well adjufted after the meafure 
of t!ie Mean days -, for the doing of which , this will be a Con- 
venient way •, ^ ^ I r J • 

Draw a Meridian line upon a floor (the manner of doing. 

which is fufficiently known 5 and note, that theutmoft eKadnefs 
herein is notneceflary :) and then hang cwo plummets, each 
by a fmall thred or wire , direftly over the faid Meridian , at 
the'diftance of fome ». foot or more one from the other, a& 
the fmilnefs of the th ed will admit. When the middle of 
the Sun (the Eye being placed fo, as to bring both the threes 
into one line) appears to be in the fame line exaftly (for the 
better and more fecure difcerning whereof, you muftbefurnifh't 
with a glafs of a dark colour , or fomewhat blackt with the 
fmoak of a Candle ,) you are then immediatly to fet the Watch, 
not precifely to the hour of la. but by fo much lefs, as is 
the I-iquation of that day by the Table. E. g. If it were 
the 12 of March, the .equation of that day being by the 
Table 8 min. 3 fee •, thefe arc to be fubdufted from 12. hours, 
and the remainder will be 11. hours, 51. min. 57. kc -, to 
which hours , minutes and feconds you are to fet the index oi 
the Watch refpeaively : Then after fome days you are to ob- 
reive again in the fame manner, and, hkevvifc to note thehou--, 
mm and fee. of the Watch-, to which you are to add the 
* tyfquation 



equation of thefe days, taken out of the Table ^ And if the 
Aggregate doe loft make la.hours, the Watch is fet adjqftedto 
the right meafure^ but if it differ ^ you are to divide the mi- 
nutes and (econds of that difference by the number of the days 
between both the ObfervationSj to get the daily difference. 
Let us fuppofe ^ this fecond Obfervation to have been made 
the 20. oi Mard, m. 8. days after the fiift, and finding , that 
the Middle of tkeSun being feen in the Meridian in the fame line 

with the two thredsj as before ,the Watch pointsii — 51 — 7 
The /Equation of the 20 of Mard,by the Table, is— o — 10-40 
Which being added to the time, ihow'dbythe 

Watch^ gives — -^ — 12 — 1-47 

Ifthis had been luft 12 hours^the Watch would have been well 
adjuftedjbut being i.min.47. fee. more than 12^ it hath goHe 
fo much too faft in 8,days, And thefe i min, 47. fee, that is, 107 
kc.hdng divided by 8,there comes isi iec. for the difference of 
every 24, hours 1 which difference being known ^ if you 
want time 5 or have no mind to take the pains to adjuft the 
Watch to its right mea fore (this being not neceffary y fince you 
may bring itthuson fhip-board) note onely the daily difference^ 
and regulate your felf accordingly, as hath been mentioned. But if 
youwilladjuftitbetter^youmuft remove the lefs weight of the 
Pendulum a httle downwards ^ which will make it goe flower; 
and then you muft begin to obferve anew by the Sun ^ as be- 
fore. If it had gone too flow 5 you muft have remov'd the 
oientionM weight fomewhat upwards. And this is of that 
importance in the finding out of Lonmndes ^ that, if it be not 
obferv^d^ you may fometimts in the fpaceof 3 months mif- 
reckon 7. degrees and more (yet without any fault in the 
Watches > ) which under the Tro^tcks will amout to above 400 
Englifli miles. 

Hiving fhew'd, How the Watches may be adjufted at 
Land ^ or how their daily difference may be known ^ next Oiall 
follow. How the fame mjy be done, when a Veffel rides at 
anchor, it being hardly fefiale when iTie is under faile. 

In the mornrngthtn^wVen the urns juft alf above the H^- 
rizony note^ what hour^ min, and fee, the Watch points at ^ 






Kit be going; ifnot,fet it a going , and put the InMexes^nt 
what hour, min. and fee. you pleafc. Let them goe till Sun-fet, 
and when the Body of the Sun is juft half under the Horizon, 
fee , what hour, min. and fee. the Indexes of the Watch point 
at, and note them too-, and reckon, how mjny houres &c. 
are PalTd bytheWarch between the one and theothert which 
is done by adding to the Evening- obfervation the hours jd^r, 
that the morning- Obfervation wanted of 12. or 24. in cafe the 
Hour-hand iiath in the mean time pafTd that hour once or 
twice •, otherwifc the difference wily gives the time. Then 
take the half of that number , and add it to the hours, &c. of 
the morning Obfervation , and youfliall have the hours , ^f. 
which the Watch did (how, when the Sun was in the SoMthi 
whereunto add the ^Equation in the Table belonging to that 
day, and note the fumrae. Then fome days being paff'd (the 
more the better ,) you are to doe luft the fame : And if the 
hour of this !a{t day be the fame , that was noted before, your 
Watch is well adjaftcd; but if it be more or lefs, the diffe- 
rence divided by the number, elapfed between the two Ob- 
fervations, will give the daily difference. And ifyOu will, you 
may let it reffc there , or otherwife , removing the leffer 
weight of the Pendulum you jnay adjuft it better. 
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E.g* Suppofe-^if^fenthsntheMornrngs when 
the Sun half appears above the Horizon i the L 

Watch points at " — .■»--«-. — ..— .~.-^_»^^ 

In the Evening § when the San ippearl Iitlf fct ^ 01 ^ 

To know by the Watch the time elapsed between ( 

From •*- 



both s feWud the time ofthe rifiug 
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Wliereymo adding the trmeof the fettsng — 
There comes for the time riapfed between them 
Whereof the Mf is 



- !— * •f—«*»l*««*« WM 



Which added to the time of the Suns riling 

There comes the time of the Watch wl en tht \ ^^^.^^^ 

Sim was In the South — -^.-^ — -^_^_. 5 
To which adding the JEquaticn of the i n\\o(M^f^h 

TheSumtneis 
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leven days afterj -y/^. ^<«''cfo iB,lct the rifing of the > 
Sun be obfcrv'd, and the Wttcfc j^oi tt then ac .— 5 
And at hu fettingt 'et the Watch point at -^-^«-» 
To find the time eiaps'd between them> fubdaft ^ 
the time of %kt rifing 
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To which adde the time of the fetting — - 
And you'i fit^A the time paft between them 
Whereof the half is 
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Which adde to the time of the rifing — — — — ^-.^ 
And yovi have the time when the Sun was in the South •-- 1 1 
Whcreunto adding the Equation of M4nh i Q -— — — o 

The Summe is — — -v™- 1 1 

Which Summs if it had agreed with the firft j vi't* — — n 
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theo, had the watch been fet to the right meafiirei but fee- 
ing the latter is lefs than the former , the difference being 
49. kc 5 the Watch hath by fo moch , in 7, days^ gone too 
flow I which ^9 Sec, divided by the number of days^ yon havg 
jSec, for the daily difference 1 and by fo moch the Watch 
goes too flow in 24, hours. 

You may alfo^ inftead of the Suns rifing and fetting ^ take two 
equall Altitudes of the Sun^ before and after Noon^ and 
having noted the time given by the Watches at the time of 
both the Obfervations ? proceed with it in the fame manner^ 
as was luft now direded for obferving the Sun in. theHorizoriv 
la either of which ways there may be fome Error ^ caufcd by 

R. rrr the 
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the Suns Ktfhiim, Which is inconfiderable > aftd therefore- 
needs ftot to be taken notice of. 

J5y medHs pf thefe W/ttches to find at Sea 
the Lmgitude of the Pi ace ^ where you are. 

Give to each of the Watches a name or a mark, as A. B. 
Cs and before you fet faile^ fet them to the time obfcrv'd 
by the Sun in the place , where you are^ and whence you are de- 
parting 5 allowing for the ^Equation of the day ^ whereon you 
make your Obfervation •, Which day you are to note , if the 
Watches be not well ^djufted •, otherwife it is not necefTary. 

Then afterwards being at Sea, and defiring to know the 
Longttuk of the place where you are^ that is, how many de- 
grees the Meridian of that place is more Eajlerlj or Wefterlft 
than the Meridian of that place where you did fet the Wiitches > 
you mild obferve by the Sun or Stars ^ what time of the day 
it is 5 as precifely as is pofflble^ and note at the fame timcj 
to what hour 5 minutes and fcc^ the Watches doe point (which 
time 5 if the Watches be not fet ro the right meafure^ is by 
the known daily difference to be adjuKed 5) adding thereunto 
the^^uation of the prefent day , which gives you the time of 
the day > /hew'd by the Sun , atthe place where the Watches 
were fet : And if this time of the day be the fame with that- ob- 
ferv'd where you are, then you are under the fame Meridian 
with the place, where the Watches were fet by the Sun-, but 
if the time of the day, obferv'd where you are, be greater than 
that flicw'd by the Watches ^ you may be affur'd , that you 
are come under a more Eafierly Meridian > and if lefs 5 you are 
come under a moxt We^erly, And counting for every hour of 
diiference of time , 1 5 degrees of Longitude , and for every 
minute_3 if. minutes or 4 of a degree, you fhall then know, how 
many degrees ^ minutes, &i. the faid Meridians doe differ from 
one another. 

E. g. Suppofe^ the Watches A. B, C. were fet at the place ^ 
whence you parted 5 on the %o ofFekmry ^ to the time ot day 
obferv'd by the Sun. abating the ^i^quation of the 20th of 
Sehr.{mz % mm, 28, fee.) and fuppofe that the Watch i^# be 

fet 



feho its, right meafure , but that B, goes evey day 7 fee. to^ 
flow, and C. eveiy day 12. fee. too ia.ih Some days after, 
fuppofethe 5th ot May , defiling to know the Longitude of the 
place where you are at Sea, you obferve the time of the day 

h. min. fee. 

thereto pc '■*■* -.iii—w.! . .up hhm i h ,. — c — j ^ i q 

And you find the Watch A. to pointat— -2 — ^ ij -«^ o 
But the Watch B. to point at — -— — — ^i™ 57—21 
Going too flow by 7. fee. every day, which makes in 74. days^ 

(viz. 

From the %othofFek. to the 5 th of Af^jf)-— O' — ^8 — .^g 
Which being added to its own time , gives the lam6 

with that of the Watch A , w^. ——•——- 2.^^ — ^6- — u 

You find alfo the Watch C to pome at -— - — z — -ao 48 

Going iz fee. too faft t\t:y c^y ^ winch makes in 74. 

days — —" " --- — '^'^'': —■ • ^^ o— -14*.-— 48 

Which being iubduded ftom Itsl^vva; 4. '^ef^ ,, 
gives again - ..^.-^ .-— — .«...-.- _,..., t. 

The time of day therefoie by the Watches btirig- 2 — «- 6 --^ o 
Adde thereunto the iCquationof liie jth of Af^jf-o — - j ^.-^-^p 

Andfoyouh'iveforthetimeof day at the places __ ^^^ 

where the Watches were fet ^•— — -• c """^^ ^ ^*^ ^^ 

But the time obferv'd being — -««-— — —. — 5.^ — ..-i^ — 10 

Exceed.^ this by — »♦— — "-■ ■>— . — •««*«^ 2 5'"'-^;4l 

Wherefore, the Meridian of the place^iwhere ycju > 

are May 5th, is more Eafterly, than the places ^2' — $2 — 41 

where the Watches were fet^by 
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Which being reduced to decrees, reckoningl ^g» ^^ ^^ 
15 deg. for an hour^ comes to---—' •----— -^---"-^ —10-- 15 
Tis true, that fom the fame reckoning it may be conclo ded» 
that you are i8o,deg.more Eafterly ^ which happens. l>^c.iur{ the 
llom-Zhdex goes round inthefpaceof 12. hou^sin the W ate! ts; 
but the ciff^rence isfo great ^ that one cannot b^ deceiv'd init| 
elf e the Watch might be fo made, that tfie l^dfx fliallgoe 
round but once in 24 hours, 

7. 
To find the time of the Baj at Sea. 

Since that for finding the £^;^^#^^^^ the Time of tic day 
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U the place where yot are muft be known fas hmh been faid 

above) you moft have a care to obfcrw that tiiBe as precife- 

lyas is poffible. For every miouteoftimej that you mifreck- 

on , makes a 4ch part of a degree iniongkode ^ which amounts^ 

near the ifiqiiatorj toabove 15, Englifh miles 5 but Icfs elfe- 

where. Wherefore to find the time of the day with certainty, 

yoa are not to truft to the Obfervation of the Suns greateft 

Altitude 5 thence to conclude that 'tis juft Noon, or that the 

Sun isinthe South 5 unlefs^ being betwixt the Tropkks^ you 

have it juft in the zenith. For clfethe Sun being near the Me- 

ridiarr, remains for fome time without any fenfible alteration of 

its Altitude. Wherefore-, though the Meridian Altitude may 

ferve well enough for knowing she Latitude or the Hight of 

the Pole upon occafion •, yet it will not ferve for finding pre- 

cifely the longitude of that place. Much lefs are you to rely 

upon the Stdi' compaffes ^ thereby to find the precife time of 

Noon. Neither are the Aftronomical Rings or other forts of 

Sundyais fure enough for ffiewing the time to minutes and fe- 

€onh. But it Fs better to obferve the Suns Altitude , when 

'tis in the Ea§ or We^ ^ (the nearer^ the better : ) for being there;, 

ks Altitude crhanges inalhort time morefenfibly than before 

or aften mi thus from the High of tk P0le, and the Decli^ 

mtion of the Sun the Hour may be calculated 5 the manner 

whereof is fufficlcntlv taught by others -^yet by reafonthat this 

Calculation is fomewhat troublefcMnc^and that alfo there may be 

fome Errors ia the taking of the Suns Altitude^ here follows 

an eafier way, 

8. 

Hm^ hj Obfermng the Riftng and Setting of the 
S0n^ and the7ime hytheWAtches j the 
Li^ttudeat Sea maj he found. 

This way doth neither .require the Kncwledg of thei/i^^^ 
$ f the Pole ^ nor of the Dedwation QftheSun^ nor the ^J^ of any 
jftronomcd Inurnment SI Neither can the Refradions of the 

Sun or Stars caufe any confiderable Error % the refradion of 
the Morning differing but. little or nothing ftom that of the 
Evening of one, and the- fame day, efpccially. at Sea, Thus ^then 
you arc to proceed | At 



(94P) 
At the RiCngaftd Setting of the Sun^ when it Malf above 
che Horifon^ marke the time of tfieday^ which the Watches ^ 

then fticwi and thooghyou have in the mean time fayl'd on, 
it is not confiderable. Then reckon by the Watches, mhat 
time is elapfd between them ^ and add the half thereof to the 
time of the Riling , an i you fliall have the time by the Watches^ 
when the Sun was at South | to which is to be added theJ£- 
quation of the prefent day by the Table. And if this together 
makes i%. houis , then was the Ship at Noon under lie /i^e 
Meridian^ where the Watches were fet with the Sun, But if 
the fumme be more than 12, then was rtie at Noon under a 
m^n Weflirly Meridian 1 and if lefs^ then under zmsreEafter^ 
/^i and that by as many times 15. degrees, as that Samm ei:- 
ceeds or comes Ihort hours of i a : as the Calculation thereof 
hath been already delivered. 

Suppofcj e. g. that the Watches A and B^ as before ^ were 
fet with the Sun at the place whence you parted , the aothof 
Fdr I and the Indexes fet to the Hourj min, and fecond y (hew- 
ed by the Sun, abating the iEquation of that day, viz.. 2. 
miaand 20. feconds| the Watch A being reduced to the right 
meafure^ and B going too flow by 7- fee. a day. Afterwards 
oni the 22 th of May^ defiring to know the Longitude of the 
place, to which you are come, you obferi^e in the Morning the Sun 

half above the Horizon when the Watch points at-a— jo— lo 
And in the Evening, the Sun being half under the ? n 

Horizon, when the fame Watch points at ~ p'**"* 0—40 

To find the Time elapfd between them^fob-?^. !jo— 10 

during the time of tbe Iliiing — — ™^ — - ~ 3 ^ "^ 

pi-0iii — _^^. ^•— . — — . — , — _^ — *-^ — —12—*- c— ■- 

There remains ^—2^—50 

Adding thereunto the time of theSetting — — -- 3—- S^-^o 
You have for the time elapfd between the Obfcr-J n 

vations— - ►~— ■•— ^— .- , ^^..-_l^^*""""S-^*'3o 

Whereofthehalf - — <^.«— — ^ — ^ -^.-__ 6—19. -15 

Being added 10 the time of Eiling — — — a .^.^o-io 

You have the time by the Watch A, wheiuhc"^ 

Sun w^ in the South —---—• ,•«--«-•- — ™.-.— _.^A^^*^''49-^5 
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And after the fame iilaflner you are to feek the time by the 

Watch B, when the Sun wns in the South-, which 18— «38--48 

let be ,^.^.^^^ ^^ — , ^ — _ , — ^.. J 

But this Watch going 7, fee. a day too flow, it is retarded in 
91. daycs^ (from theioth of Febr.to the 2a of May) 0—10—37 
Which therefore added to the faid titne gives- 8- -4^-^25 
That is the fame time given by the Watch A. Now adding to 

this time of the Watches^the .Equation of the ^athl^.^^g^ 

of May*— ~- .- — ^ — " S 

You have"- •--— — — — ■' — r -«.p--* 7-"*35 

Which isthe fame time of the day with tbat of the place, 
where the Watches were fet when the Sun was in the fame 
Meridian with the Ship^ or where the Ship was at Noon, 

h. nAn. fee. 

The difiference is——— — >-- — ._^. — — .. 2— -5 a-— 25 

Wherefore this laft Meridian is by fo michmore Eafterly, 
than the firii | which being reduced t6 dtgrm (as hath been 

ci€g. mill, (cc'> 

formerly direded) make'- ^~^^ ,_^4j^-_ 5—15 

'lis manifeftj that by this way you find precisely enough 
the Longitude of the place 5 where you were at Noan , or 
the 1 imc of the Suns being in the South •• which, although it 
differs from the Zmgmde of the place 5 where you are when 
you obfcrvethe Setting of the Sun ^ yet you may tftimateneer 
enough 5 how much you have adyonc'd^ or changed the Lon- 
gitude in thofe few houis^ by the Log-line ^ or other Ordi- 
ftary pra€lifes of reckoning the Slips way 1 or (which is the 
furer way ) by the degrees pafs d in 24. hours by a former 
days Obfcivanon. 

You mayalfoj inftead of obferving the Suns Riling and 
Setdng^ ok> ve the Setting firft^ and then next morning the 
Riling; maiki^ig at both times the Time lliow'd by the Watch- 
es- and liod thence ^ aff^r the £ime ip'oner as before ^ the 
Longitude of the place where the Ship was at Midnight, 

Finally^ you may alfo. inftead of the Riiii)g and Setting 
of t'leSun , obferve before and after Noon two equal Altitudes 
of tl^eSun^notiJig the time fliown by the Watches 5 andieclf- 
oriing m the fame manner 5 as hath been faid of the Riiinf and 
Setting: Yet it is to be conlider'd^ that the Aliituaesolt^c 
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San are beft taken , wheh k is aboatii^/l and Wefi , as hatij 
been alrewidy intimated. But note, that in Shilling North and 
Seuth you make not the Obfei vat ions at the Suns lifing and 
fetting 5 but at its bein^ due Eait and VVtft. 

But you may > efpecially in fuch Quarters, 2.%\ytkxt North 
or South , yea and wherever you will ^ put the Rule herepre- 
fcribed in pra^ftife ^ by taking 2. equal Altitudes of fome known 
Starr ^ that rifeth high above the Horizon. For you fliali 
thence 5 according to the mention d Rule , know at what time 
by the Watches the Starr hath been in the South -^ and fothe 
Right Afcenfwfi of that Starr being known ,' as alfo the Right 
A\c€nfton q{ i\\t Sun^ you may thence eafily calculate ^ what 
time It ^/;^;a was : Which being compared with the time of the 
Watches J as before, iliall give the Longttud'. of the place 
where you were, when you had the Starr in the Meridian. 

10, 

If the Watches, that have gone exadly for a while^ fliould 
come to differ from one another (as in length of time it may 
well happen^ that the one or the other failea minute ^ more 
or lefs -, ) in that cafe it will be beft to reckon by that^j which 
goes fafteft • unlefs you perceive an apparent caufe, why it goes 
too faft-, feeing it is not fo eafie for thefe Pendulum- Watches 
to move fafter than atfirft, as it is to goe flower. For, the 
Wire , on which the Pendtdum hangs, may perhaps by the 
violent agitation of the Ship come to ftretch a little ^ but it 
cannot grow Ihorter 5 and the little Weight of the Pendulum 
perhaps flip downwards , but cannot get up higher. 

II. 

When you get fight of any known Country , Ifland pr Coaft^ 
be fute to note the Longitude thereof as exai5ily as you can by 
the help of the Rules here prefcribed. Firft , thereby to cor- 
red the Sea-^Mdps ,. after that the Longitude of a place iball 
liave been found at divers times to be the fame ^ fo that yoE 
doubt no more of it^ For all Mapps are very defedive as to the 
Scituation of Places in refped of Eafland Wed 5 chiefly where 
Seas are interpofd. Secondly , to be able always to know in 
the profecution of your lourney > how fair you have faiFd from 

any 



mf place to the Mafi of Wefi. And if by any notable mif- 
chance or ctrdefaeis all the Watches fliottM come to Hand 
iill , yet you may at any place , i^herwf the Lmgimdi iscer- 
taiily known , fet them a going.igain , and adjuft ' them there 
by the Sunt and fo reckon the Lmgitudes from that fame Me- 
ridian. For , yoii are to know , tliat you ire nor at all obli- 
.g'd to put $Me mrtsm Meridian of any knowne place as a begin- 
ing of the Longitude-reckoning % this hapening only in Ma^p^ 
or Tdkks #/ ^i,mgk»de : As , when you take for that purpofe 
the Meridian of the Pm in, Temnfe^ or that of the Mmds of 
Cirv§ Md Fkm (the moll Wefterly of the Jzim) or any 
others. Yet it were ¥ery fit| that ^11 Gagra^krs agreed and 
pitched upon one and the fame Fir ft Meridian , that fo all places 
might be known by the fame Degrees as well of LmgitMde as 
oi Latiiiide% though in Vo) aging it isfofficient, toobferve 
only the difference of Longitudes i beginning to reckon from 
the Meridian of any place , you pleafe^ as if it were the 

It. 

If it happen , that being at Sea all the Watches flopp, you 
muft 5 as fpeedily as is poffible , fet them a mo?ing again , that 
you may know , now much you advance from that place towards 
the Ea ft Of JVefi: Which is of no fmall importance ^ lince, 
for want of this kno\¥ledg^ you are fomecimes by the force of 
C^rre^f^ fo carried away ^ that though you faile lf/#-^rlf irindy 
yet you are driven a Siem-j of which there are many Exam- 
pi s. 

Tk Mithd 
of a Imrml pr the Wdfdes^ 

The Watches being diftinguiflit by marks as A, B.or the 
like, everyday about Noon, or when moft conveniently you 
can^ obferve the time of the day by the Swn^ m by the Starrs 
at night 5 and fubdudl: thence the mimis md fecmds , that 
areadjoyn'd touhat day in the TaMe^md write the remainder down 
in a paper, wherein p, C§lumn$ or more are mark't^ placing 
them in the fefmd column , having placed the ^4j of the Jl^^^l 
in the fir ft. And at the fame time write down the hours, mi- 
nutes and feconds ot each Watch in a diflinfl Column, all op- 
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pofite one to anotfier. Then m another Celomn mice downe 
•the difftrti-m htixmm the time ta^eti by ObffiVatioii.^ pEd 
that gweo by the Watches or one of them. Then, out Goluma 
for the Ldtimd^ t one^ for the Icf^gituit by the Ordinary 
ivay of reckoning .♦ anothti\ for the Longitode taken from the 
difference betwe^tt the time found % O^fert/aPim^ and that given 
by the Wdtchesx and at lift, a Litge Coliriiifrco note the 
Accidtnis. «hat befall the Watches ^t^^. 

An E^trdMefd tetter 

IVrhten hjl>r, Edward B^ov^mfr0m Vienna i> AMaMard 

3. 1 669, cmcirning tw0 Parhelia's orUi^ckfuns^ Utefj fcen m 




t>>* 



I received the accc)unt of ^he fmhdms^ feen ImUiir, 30th 
lafl:,ft,n.aboat0ne of theclockio theafceitieori ^over the City 
of c^^via m mngarf It was Communicated to me from a 
Learned lefuit ^ call'd Father Mkkl p who llrei at prefimg, but 
h now in this City. There were two PdfMis s , one on each 
fideof thetmeSuti, aindthey wereforelBleitdeiitj, that the na- 
ked Eye cottld not bear the brightnefs tnereof. One of them 
(theieflef of the two) began to decay before the other^and 
then the other grew bigger 5 and conthmed ^Vell nigh two houres, 
proJe^Bg wmy lottg r^s mm itfelf. They were both on that 
part, which was towards the Sun, tiaged with a pale yellow^ 
the other parts beiiig fomewhai fufcous. There were at the 
fame time fi*n feteral tLdnbows ^ together with the Segment 
of a great white Circle , of a long duration, paffing through the 
moPsrkelias and tbt Sun : and all this at atime 5 when the 
Air was almoft free from Clouds , though here and there were 
fcatter'd fomc very thinones, 

Jl Relatim 
of the Confer mces hid Paris in the Academy t$jd f$r the 
m^rovement §f the Arts c>f Paintic^ 4;^/ Sculpture, #x 'ik 

fmndin the louraal des Scavans. 

THefe Coftfeteaces are held once in a Month by divers Able 
Matters toaking reflexions and obfervations upon the rartft 

pieces io the CabinetofhisMoft Chriftian Majetly, iheEfta- 
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and Sciences » til that time , which they fpend IQ lequlriag the 
LAtm Tongue. 

Advertifemcnts » 

_| fe0. lo, after thefe words. Why it goes too faft , 
this N9te ( as it may happen , when by fome accident the cheeks 
retaine not their proper ^%\xtts .^ And nm ifitjhtuli beftid^ 
that upon &nj faulmfs the Watch mil goef after hy reafon ofthejhor- 
ter vibrations of the Pendulum^ it is to be conftdered , That this 
is enlf true when the Watches have no Cheeks ,b»t when they hatte 
them (as in thofe hitherto tifed)'tis notfo. 

2. jfitjhonldbe demanded , Why in the fame Trad ufe hath not 
been made of fycho's t^ifuation of Time , nor of that of BuUial- 
dus hut one is given different from both ? the Anfwer is » That 
the Table, there fublifbt^is the Difference tf the Right Afcenfion 
eftheSmat Neon from the Mean motion, accounting fromth ift 
0/ February 5 which m»ft be the tmcty£quationi mlejs the Felo- 
city of the Earth's Motion about her own Axis be not con/fantly the 

fame. 

Errat. 

Namb. 47. ?• 945* ^^^^' 2d columne blot out diff. before 
6. 5. 1, and put it before the $d rank of numbers above tt^ viz. 
before 11. 4f. $6, 
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Pr'nted by T. N. for fohn Martyn Printer to the Royal S$ciety, and 
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